Introduction
Sepsis is a clinical syndrome that occurs when a localised infection becomes systemic and produces a dysregulated inflammatory immune response [1] . It is one of the leading causes of death worldwide with a mortality rate ranging from 17.9% to 59% and the incidence of sepsis syndrome continues to increase every decade [2] . Globally sepsis syndrome accounts for approximately 5.3 million deaths annually [3] . Sepsis mortality & morbidity data from developing countries is not well documented. A study in an Emergency Centre (EC) in a developing country reported a hospital mortality rate of 43% in patients presenting with severe sepsis [4] . A recent study describing the spectrum and outcomes of patients with surgical sepsis reported an overall mortality rate of 12.7% [5] . With the high prevalence of Human Immunodeficiency Virus (HIV) and other infections in Africa, it is likely that the burden of sepsis syndrome is equal or even higher than that estimated from developed countries.
Studies from the first world countries indicate that sepsis syndrome occurs most commonly in the elderly [6, 7] . There is a male predominance although the likelihood of dying from sepsis is the same in both sexes [8, 9] . Most of these infections are community acquired and are mainly due to gram negative bacteria [6] . The most common types of infections causing sepsis in developed nations are pneumonia, urinary tract infections and intra-abdominal infections respectively [4, [6] [7] [8] [9] . Pre-existing co-morbidities such as diabetes, hypertension and malignancies increased the mortality from sepsis [6] .
Early recognition and management of sepsis syndrome can translate to lower morbidity and mortality. The Surviving Sepsis Guidelines have introduced bundles of care to improve the management of patients with sepsis syndrome [10] . These include early administration of antibiotics, early initiation of fluids, inotropes and ventilation. These bundles of care have been incorporated into emergency centre (EC) protocols in developed countries. The sub-Saharan African region has resource limitations and finds challenges in implementing the internationally https://doi.org/10.1016/j.afjem.2019.02.001 Received 9 January 2018; Received in revised form 2 July 2018; Accepted 1 February 2019 recommended guidelines. It is therefore important to quantify the burden of sepsis to aid policy makers in allocation of resources towards sepsis management [7, 11] .
The aim of this study was to describe the clinical profile and initial management of patients with sepsis syndrome in a South African district hospital EC.
Methods
A retrospective chart review was conducted in an Emergency Centre of a district hospital in Durban from December 2015 to February 2016. All patients with a diagnosis of infection or infectious illness that met the Surviving Sepsis Campaign (SSC) criteria for sepsis; severe sepsis and septic shock were included. A patient was deemed to have sepsis syndrome if two or more of the following criteria were present with either an identifiable source of infection or presumed infection: a temperature > 38°C or < 36°C; a heart rate > 90 beats/min or more than two standard deviations above the normal value for age; tachypnoea (respiratory rate > 20 breaths/min or PCO 2 < 32 mmHg); and an abnormal white cell count (WCC, > 12,000/μL or < 4000/μL or > 10% immature band cells). Patients under the age of 11 with sepsis syndrome secondary to a nonsurgical cause were excluded as they presented directly to the paediatric department.
Charts of patients with any infection as a diagnosis were evaluated, and if they met the criteria for sepsis syndrome they were included in the study. The required data was extracted onto a standardised data collection sheet. Missing data were collected from the National Health Laboratory Service (NHLS) tracking systems and from the hospital electronic data base (Meditech). The following data were collected and analysed: Patient demographics, co-morbidities, clinical presentation, initial management in the EC and disposition of patient from the EC. Data was analysed using Microsoft Excel (Microsoft, Richmond, USA) and SPSS version 24 software (Windows, Armonk, NY). Descriptive statistics such as percentages and frequencies were used to summarize demographics and investigative findings.
Ethics approval was granted by the University of KwaZulu Natal Biostatistics Research Ethics Committee (BREC reference: BE236/16) and KwaZulu Natal Department of Health (KZ_2016RP19_753).
Results
Fig. 1 provides a breakdown of sampling. Table 1 depicts the patient demographics and common co-morbidities of patients presenting with sepsis syndrome. The mean sample age was 40.9 years (standard deviation ± 15.8 years). Table 2 shows the vital signs and haematological parameters obtained on presentation to the EC.
Using the South African Triage Scale, the majority of patients were triaged as yellow priorities (n = 18, 34.6%), followed by orange (n = 4, 7.7%) and red (n = 3, 5.8%) priorities. The common sources of infections identified were lower respiratory tract infections, acute gastroenteritis, meningitis, and soft tissue and urinary tract infections, respectively. In four (7.7%) patients the site of infection was unclear. Table 3 summarises the initial management in the EC. The mean time to antibiotic was 3.3 h (standard deviation ± 4.5 h).
The majority (n = 40, 76.9%) of patients were admitted into the general medical ward with an inpatient mortality rate of six (15%). Of the remaining patients, two (3.8%) were transferred to a tertiary institution's high care facility, five (9.6%) were discharged from the EC after receiving treatment, and disposition plan was not documented in five (9.6%).
Discussion
In this study, we found that 4.35% of patients presenting to the EC with an infection or presumed infection met the criteria for sepsis syndrome, similar to studies done at district hospitals in the UK and Brazil [8, 12] .
Most of the patients presenting with sepsis syndrome were < 60 years old. This was similar to a recent local study profiling surgical sepsis, which reported a mean age of 46 years [5] . This is in contrast to first world countries where sepsis syndrome is prevalent in the elderly [6] . Some of the factors contributing to sepsis syndrome in the younger population could be the high burden of infectious diseases, especially HIV, in this age group [13, 14] . HIV and TB were common co-morbidities found in this study cohort. Furthermore, non-communicable diseases (NCDs) are becoming more prevalent in the younger South African population and are significant risk factors for the development of sepsis syndrome [6, 15] .
Lower respiratory tract infections are the most common source of sepsis [4, [6] [7] [8] [9] . This was the same in our patient cohort as well. Of note, meningitis was more commonly diagnosed in this patient cohort compared to other studies. HIV co-infection with opportunistic central nervous system infections may have contributed to a rise in meningitis.
In the management of sepsis syndrome, early administration of empirical antibiotics within 1 h of recognition of septic syndrome has been recommended by the SSC in order to reduce mortality and progression to septic shock [10] . The mean hang time for antibiotic administration was longer than that recommended by sepsis guidelines. A large patient load, short staffed EC, delays in triage, the lack of training in early identification and treatment of sepsis and poor documentation may have contributed to delays in administering antibiotics. More than half of the patients were initiated on fluid therapy in the EC. The majority received crystalloids as the initial fluid of choice, in keeping with current guidelines [10] . A higher systolic blood pressure may have influenced doctors not to start intravenous fluids on presentation. The study showed a low blood culture yield which was a similar problem reported in another study from a developing country [4] . Poor sampling technique and pre-treatment with antibiotics may have contributed to poor culture yield.
The majority of patients were treated as inpatients at the district hospital. This included patients diagnosed with severe sepsis. Hospital overcrowding, lack of intensive care unit beds and lack of awareness of the severity of sepsis syndrome often lead to patients being managed outside of a high/intensive care setting. Access block to inpatient beds may have also contributed to patients being treated in the EC as inpatients and subsequently discharged directly from the EC.
This was a retrospective chart review that relied on the accuracy of the data recorded. Missing data could have influenced the accuracy of our findings. The study had poor paediatric representation. Times recorded were dependent on the attending nurse or doctor and may have influenced the accuracy of our findings.
Sepsis syndrome poses a significant burden to the health care system worldwide. There is a need to quantify the impact of sepsis syndrome in the South African setting and implement local protocols to manage sepsis. HIV, human immunodeficiency virus; ARVs, anti-retroviral drugs. 
